BACKGROUND: Arthritis affects 20 % of the adult US population and is associated with comorbid depression. Depression screening guidelines have been endorsed for high-risk groups, including persons with arthritis, in the hopes that screening will increase recognition and use of appropriate interventions. OBJECTIVE: To examine national rates of depression and depression screening for patients with arthritis between 2006 and 2010. PARTICIPANTS AND DESIGN: We used nationally representative cross-sections of ambulatory visits in the United States from the National Ambulatory Medical Care Survey from 2006 to 2010, which included 18,507 visits with a diagnosis of arthritis. When weighted to the US population, this total represents approximately 644 million visits. MEASUREMENTS: Visits where arthritis was listed among diagnoses. Outcomes were survey-weighted estimates of depression and prevalence of depression screening among patients with arthritis across patient and physician characteristics. KEY RESULTS: Of the 644,419,374 visits with arthritis listed, 83,574,127 (13 %) were associated with a comorbid diagnosis of depression. The odds ratio for comorbid depression with arthritis was 1.42 (95 % CI 1.3, 1.5). Depression screening occurred at 3,835,000 (1 %) visits associated with arthritis. When examining the rates of depression screening between ambulatory visits with and without arthritis listed, there was no difference in depression screening rates; both were approximately 1 %. There was no difference in screening rates by provider type. Compared to visits with other common, chronic conditions, the prevalence of depression at arthritis visits was high (13 per 100 visits), although the prevalence of depression screening at arthritis visits was low (0.68 per 100 visits). CONCLUSIONS: Despite the high prevalence of depression with arthritis, screening for depression was performed at few arthritis visits, representing missed opportunities to detect a common, serious comorbidity. Improved depression screening by providers would identify affected patients, and may lead to appropriate
A rthritis affects one in five adults, 1 and is one of the most frequent reasons for ambulatory visits to the primary care physician. 2 Arthritis impacts patients both physically and psychologically, 3 and often leads to depressed mood [4] [5] [6] with subsequent worse health outcomes, including increased mortality. 7, 8 Specifically, depression in patients with arthritis is an independent risk factor for cardiovascular disease, 9 ,10 myocardial infarction, 11 and suicide. 12, 13 Patients with arthritis and associated depression have increased health service utilization 14 and are less likely to be adherent with their medications. 15, 16 In addition to these negative health consequences, depression may contribute to unemployment, loss of work productivity, and increased healthcare costs in persons with arthritis. 17, 18 Depression screening guidelines for adults with chronic musculoskeletal diseases such as arthritis have been endorsed by the UK National Institute of Clinical Excellence. 19 The U.S. Preventive Service Task Force (USPSTF) and Canadian Task Force for Preventive Health Care recommend depression screening in all adults. 20, 21 Before screening for depression in specific patients groups can be recommended, however, well-established criteria should be met. Generally, screening is reasonable if the condition, depression in this case, is important and prevalent, can be effectively treated, and cannot be readily detected without screening. 22 Comorbid depression in patients with arthritis meets these criteria. It is highly prevalent, with rates ranging from 18 % to 42 %. 23, 24 Depression with inflammatory arthritis, such as rheumatoid arthritis (RA), occurs more frequently than with osteoarthritis (OA), but even though it is more prevalent, depression with RA is often unrecognized and/or untreated. 25, 26 Implicit in the use of depression screening is the assumption that the patients so recognized would benefit from treatment, 27 and, in fact, a recent Canadian study showed that patients with hip and/or knee OA screened for depression were more likely to receive mental health services compared to patients with OA who were not screened. 28 While small studies have identified patients with different types of arthritis as high-risk for developing depression, 29 there is no data about screening practices for depression in patients with all forms of arthritis in ambulatory clinics nationwide.
Our objectives were to describe national rates of current comorbid depression and depression screening for patients with arthritis at outpatient clinics. Our findings will be useful to determine if current depression screening practices need to be improved at ambulatory visits for patients with arthritis.
MATERIALS AND METHODS
Data Source. We examined ambulatory visits coded for arthritis using nationally representative data from the National Ambulatory Medical Care Survey (NAMCS), [30] [31] [32] an annual visit-based cross-sectional survey conducted in physicians' offices. NAMCS data collection is carried out by the United States Census Bureau. The NAMCS is an annual probability survey, and is designed to generate nationally representative estimates of nonfederal, office-based physicians providing direct patient care in the 50 states and District of Columbia, excluding radiologists, anesthesiologists, and pathologists. Physicians and their office staff were trained to complete the survey for all visits in a randomly sampled week. NAMCS uses a multistage cluster strategy, selecting physicians by geographic location and provider specialty. Details on the sampling and estimation process for the survey are available at http://www.cdc.gov/nchs/. The purposeful sampling strategy and weights allows one to generalize to the≈650 million office visits made annually to physicians in the US. Participating physicians and their patients vary from year to year, so there is no longitudinal follow-up. Since NAMCS data is publicly available and de-identified, it is considered not to be human subject data by our Institutional Review Board (IRB), and is thus exempt from the need for IRB approval.
Case Definition for Arthritis, Depression, and Depression Screening. Ambulatory care visits were selected if the provider affirmed, "regardless of the primary diagnoses related to this visit, does the patient now have arthritis?" Even if the arthritis was judged to be not clinically significant at the current visit, providers still identified it. "Arthritis" included any rheumatic disease in which there was inflammation involving joints (e.g., osteoarthritis, rheumatoid arthritis, acute arthritis, juvenile chronic arthritis, hypertrophic arthritis, Lyme arthritis, or psoriatic arthritis). Current depression was defined as present if the provider established "regardless of the primary diagnoses related to this visit, does the patient now have depression?" Depression included affective disorders and major depressive disorders. Depression screening was a simple yes/no question in the diagnostic/screening services section of the NAMCS survey, and did not require specific screening procedures.
Potential Correlates of Depression and Depression
Screening. The NAMCS visit data included variables possibly related to depression and depression screening. These included sociodemographic variables concerning the presenting patient, such as age, sex, race (white, African American, and other), ethnicity (Hispanic and non-Hispanic), and region of residence (Northeast, South, Midwest, West). Type of provider who performed the visit is defined as primary care, medical specialty, or surgical specialty where primary care includes family practice, general practice, internal medicine, obstetrics and gynecology, adolescent medicine, pediatrics, and sports medicine doctors. The "medical specialty" category includes sub-specialties of internal medicine such as rheumatology. We also evaluated the odds of depression being comorbid with arthritis compared to other chronic diseases (chronic obstructive pulmonary disease, congestive heart failure, hypertension, diabetes, ischemic heart disease, and chronic renal failure).
Statistical Analyses. In order to obtain national estimates from the sample, each record is assigned an inflation factor called the "patient visit weight". Using the survey data, we created sub-populations of patient visits associated with arthritis. The unit of analysis was "visit coded for arthritis", not persons with arthritis. Different providers were sampled each year and arthritis cases were not followed longitudinally.
Differences in baseline characteristics between depressed and non-depressed patients were assessed using a two-sided t-test or the Pearson's chi-square test. Odds ratios were estimated for the prevalence of depression in a number of common chronic conditions, including arthritis, using multivariate logistic regression. Based on previous studies showing that outcomes in arthritis often differ at the level of the individual, [33] [34] [35] [36] we adjusted for the effects of age, gender, race (white, black, other), ethnicity, geographical region (Northeast, Midwest, South, West), and provider type on depression for patients with arthritis. Ethnicity was not a significant predictor of comorbid depression amongst visits coded for arthritis in the univariate model, and was omitted from multivariate analyses.
To obtain national estimates for depression screening, we examined only visits without a diagnosis of depression, since physicians were unlikely to screen for depression in patients who already carried the diagnosis. All statistical analyses were performed using STATA 12 software (StataCorp) and accounted for the components of the complex survey design. All statistical tests were two-tailed, with p<0.05 considered significant.
RESULTS
We identified 18,507 surveyed ambulatory visits with a diagnosis of arthritis over the 5-year study period. When weighted to the US population, this total represents 644,419,374 (13 %) ambulatory visits that included a diagnosis of arthritis from 2006 to 2010. Characteristics of these arthritis visits are described by depression status in Table 1 . The majority of patients were older than 50 years, and 64 % were women. Most patients were white and nonHispanic.
Of the more than 644 million visits, 83,574,127 (13 %) were associated with a comorbid diagnosis of current depression. Those with visits in which both arthritis and comorbid depression were identified were more likely to be > 50 years old, white, non-Hispanic women and seen by a primary care physician. The odds ratio for current comorbid depression with arthritis was 1.42 (95 % CI 1.3, 1.5), adjusted for age, gender, race, geographic region, and other common chronic conditions. When compared to other common, chronic diseases, arthritis had the second highest prevalence of comorbid depression (Table 2) .
We identified 3,835,000 (1 %) visits in which depression screening occurred out of an estimated 560 million total visits in which depression was not already identified. When comparing the rates of depression screening between ambulatory visits with and without arthritis, there was no difference in depression screening rates; both were approximately 1 % (p = 0.17). Although the prevalence of depression at arthritis visits (13 per 100 visits) was among the highest for visits with other common, chronic conditions, the prevalence of depression screening at arthritis visits was the lowest (0.68 per 100 visits) compared to visits with other common, chronic conditions ( Table 2 ). The yearly prevalence for depression far outweighed depression screening practices (Fig. 1) . In fact, depression screening with arthritis visits decreased over the 5-year study. There was no difference in screening rates by general practitioners, internists, rheumatologists, or orthopedic surgeons at patient visits coded for arthritis. Rheumatologists and orthopedic surgeons had no arthritis visits at which depression screening was coded.
DISCUSSION
When correctly diagnosed, depression is a treatable condition. In order to manage depression in patients with arthritis, better identification of the problem is required. We examined data from a US national survey conducted over a 5-year time period to determine, among ambulatory visits of physician diagnosed arthritis, the prevalence of depression and depression screening, and whether age, gender, race, ethnicity, geographic region, and/or physician specialty were associated with differences in depression screening practices at ambulatory visits for patients with arthritis. Our results concur with previous studies about the prevalence of current comorbid depression and arthritis; 37 13 % of arthritis visits were coded for comorbid depression. Similar to previous reports, arthritis visits by women and those of older age were associated with comorbid depression. While our investigation identified 13 % of persons at visits coded for arthritis as currently depressed, a prior study showed that only 4.5 % of ambulatory visits where the primary diagnosis was arthritis had a drug mention where an antidepressant was ordered, supplied, administered, or continued. 38 This demonstrates a potential gap between recognition of comorbid depression with arthritis and treatment, recognizing that providers may choose to treat with non-pharmacologic strategies.
Since arthritis can serve as a "red-flag" to raise suspicion for depression, it was important to evaluate screening practices in the US. Screening for depression was done at few arthritis visits, representing missed opportunities to identify a serious comorbidity. Even with increasing evidence that depression is common among patients with arthritis, depression screening among these patients remained constant over time. This may be due to the fact that depression screening is not necessarily a priority among preventive services. The relative importance of depression screening compared to other preventive services was evaluated in a systematic review of all 25 services recommended by the USPSTF. 39 Depression screening ranked poorly for clinically preventable burden and costeffectiveness and was outscored by colorectal screening, hypertension screening, vision screening, and several other preventive services. However, the analysis included depression screening for all adults and did not focus on patients at high risk for depression, such as those with arthritis. Given that depression is more prevalent in patients with a chronic physical health problem and/or physical impairment, depression screening in this selected population is likely to be more cost-effective.
Regardless of the type of provider, this study shows that all physicians need to do better with regard to identifying depression. While it is true that some patients identified by screening techniques may have transient symptoms and not true depressive disorders, our results show that patients in the US with arthritis are at high risk for comorbid depression, and we recommend depression screening by health-care providers in these high-risk patients. Performing depression screening should not unduly burden physicians because, on average, depression screening adds less than 3 min to a visit. 40, 41 Asking two simple questions about mood and anhedonia ("Over the past 2 weeks, have you felt down, depressed, or hopeless?" and "Over the past 2 weeks, have you felt little interest or pleasure in doing things?") is as effective as using more formal instruments. 41 Implicit in the use of depression screening is the assumption that screening will increase recognition of depression and that recognized patients would benefit from treatment. It has been shown that patients who screen positive but were not in treatment had high rates of depression and overall poor mental health outcomes. 42 Thus, while it is our hope that patients with arthritis will be screened for depression, provision of or referral to treatment is a necessary followup to screening. To this point, the U.S Preventive Service Task Force recommends screening adults seen in a primary care setting only when collaborative care programs are in place. 43 These "collaborative care" programs typically involve nonmedical specialists such as case managers, who work with primary care physicians and mental health specialists to provide management and follow-up. 44 However, it is important to remember that the USPSTF's recommendations pertain to all adults in primary care and are not targeted to patients at high-risk for depression. We believe that depression screening for highly susceptible patients, such as those with arthritis, should be universal, which is reflected in the UK NICE guidelines.
This study has limitations. Our estimates for prevalence of depression and depression screening among patients with arthritis may be conservative for three reasons. First, we only included visits where the provider recorded arthritis, and in some cases, physicians may have omitted the diagnosis. Additionally, the majority of surveys are filled out by office staff and NAMCS representatives based on clinic notes, rather than by the physicians themselves. Thus, there may be additional visits occurring among persons with undiagnosed arthritis. 45 Second, depression and depression screening may be underestimated for similar reasons. 46 Third, estimates from this survey exclude potential ambulatory care settings, such as federally employed physicians, federal military and Veteran's Administration clinics, community health centers, and tertiary care academic centers. The potential implications of underestimation are important, because it may be that depressed patients are not being identified to receive therapy for a treatable condition, which can have significant effects on health. However, a positive depression screen is not the same as a diagnosis of depression, and it is unclear what proportion of patients who receive a positive screen should progress to more complete evaluation or initiation of depression-related treatment.
In conclusion, we found no difference in depression screening rates in patients with arthritis compared to the general population, despite patients with arthritis being considered "high-risk". Given the endorsement of national guidelines for depression screening, quality improvement initiatives should target physicians and non-physicians to increase (1) the recognition of depression in high-risk groups, and (2) the use of appropriate interventions such as mental health referrals and/or treatment with antidepressants.
